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ABSTRACT : 

PURPOSE: To increase the speed for focusing by switching 
the waveform of a 

driving electric power signal to a focusing actuator 

caccordi-ng^feo-fehe— swi-fc"ehi-ng==. 

o f--a~z o om-sp e e d~ by ~a— z o oming~oper at fon-means^^ 

CONSTITUTION: A microcomputer 119 sends a control signal 
to a waveform 

s eJLej^ti^g-c^ i ve mode s 

s el e c t e d— wi t h _a_change o ve r 

switch 122. ThTs^cdntrbl signal includes a waveform select 
signal 

correspond ing to a zoM^rens—drTvxng^spee d-c o rr esp.ond i ng to 
each=of=the=modes^===^ ^ ^ 



Further, the waveform selecting circuit 12 0 sends driving 
pulses corresponding 

to the driving direction and speed of a zoom lens 102 
corresponding to the 

control signal to a zooming actuator 107 through a zooming 
driver 110 to drive 

the zoom lens 102. Namely, the waveform of the driving 
electric power signal 

to the actuator 109 for the focus lens 105 is switched 
corresponding to 

switching to the high-speed zoom driving of the zoom lens 
102 and the focus 

lens 105 is driven at a high speed while following up an 
in-focus position. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the drive control unit which carries out pulse drive contr 
of a zoom lens and the focal lens in the camera equipped with the rear focus lens system about the lens drive contro 
unit of cameras, such as a video camera. 
[0002] 

[Description of the Prior Art] Generally it sets to the front focus lens system in the conventional video camera. Sine 
the focus tracing has only one kind when performing zoom operation of a variable power lens (henceforth a zoom 
lens) Although the zoom drive have [ no **** which removes the focus of a focus lens (henceforth a focal lens) ] 
moreover depended at high speed by any manual or electric operation is possible On the other hand, since the focus 
tracing changes with photographic subject distance in a rear focus lens system when performing zoom operation of 
zoom lens similarly, it is ****** to make a focal lens drive only by motor operation. 

[0003] Drawing 4 shows the relation of the focal position and zoom position to a certain photographic subject 
distance, and the relation between focus tracing at the time of high-speed zoom, and autofocus tracing in the video 
camera using the common rear focus lens system. The focal position is made to reach BF point through a focus 
tracing top from AF point in drawing 4 by focusing by A points in this case, and performing the zoom drive of a 
zoom lens from the zoom position Az to Bz point in this state. 

[0004] The possible stepping motor of pulse drive control other than a DC motor is used for the actuator for the driv 
of this focal lens in many cases, and it is the case where the usual not a square wave (A wave of drawing 2 mentione 
later) but micro step wave (it is B wave of drawing 2 to this appearance) are made to input, as a pulse-voltage wave 
inputted into a motor since the drive sound is loud in this stepping motor. 
[0005] 

[Problem(s) to be Solved by the Invention] Generally in the case of a video camera, the change speed of the field 
angle by the zooming Are not necessarily restricted only to the speed carried out under photography comparatively 
slowly, and for photography to be waiting, for example, make it a desired field angle in a hurry When making the 
high-speed zoom drive of a focal lens perform, it is necessary to make a focal lens follow on focus tracing by carryi 
out a high-speed drive also about the actuator for focuses corresponding to this. 

[0006] and when a focal motor drives by the above micro step wave inputs in this case Since the rotation torque is 
comparatively small and sufficient drive speed is not obtained when frequency of a micro step wave is made high, i 
order to raise the drive speed of the actuator for focuses A limitation is produced at drive speed, by zooming operati 
on aforementioned drawing 4 Original, Through the tracing 12 on which the focal lens which must reach the B poin 
separated from regular drive tracing greatly, can reach only B-2 point or step-out is produced for an impossible driv 
Exact flattery becomes impossible and this focal lens is what will move to the position where a focusing point is far 
a result. Furthermore, making a focal lens reach the regular B point, and making it focus from the move position B- 
point concerned takes useless time, and while this drive tracing itself has separated from focus tracing, there is un- 
arranging [ of it being picturized and producing big dotage in a picture ]. 

[0007] Moreover, in order to avoid [ when a DC motor is used as the aforementioned focal motor ] this on the other 
hand since the drive sound is loud, as described above, even if it is, when the pulse control of the motor is carried ou 
in a square wave input, In the usual case, it was what the means made into the square wave (C wave of drawing 2 
mentioned later) which restricted peak value is adopted, and the rotation torque is suppressed by such limit also here 
and produces the same fault as a square wave inputted. 

[0008] The place which it was made in order that this invention might cancel such a conventional trouble, and is ma 
into the purpose is offering the lens drive control unit of the camera which is made to carry out the flattery drive of 
the focal lens easily at high speed, and raised the speed for a focus, and the lens drive control unit using the rear foe 



lens system of a video camera especially corresponding to the high-speed zoom drive of a zoom lens. 
[0009] 

[Means for Solving the Problem] The actuator for zoom with which this invention drives a variable power lens and 
this variable power lens in order to attain the aforementioned purpose, The driver for zoom which supplies drive 
power to this actuator for zoom, A focus lens and the actuator for focuses which drives this focus lens, The driver fo 
focuses which supplies drive power to this actuator for focuses, An operation means for zoom to choose the zoom 
speed of the afofementioned^vari abl e^powerlens=from~high r speed=ante 

the lens drive control unit of the camera equipped with an operation means for focuses to change the drive speed of 
the aforementioned focus lens according to the zoom speed of the aforementioned variable power lens, and the 
control means which perform supply of the drive power to each aforementioned driver, and polar control The lens 
drive control unit of the camera characterized by having the means which switches the drive power signal wave type 
to the aforementioned actuator for focuses according to a switch of the zoom speed by the aforementioned operation 
means for zoom is offered. 
[0010] 

[Function] Therefore, in the lens drive control unit of this invention, since it is made to switch the drive power signa 
wave type to the actuator of a focal lens according to the switch to the high-speed zoom drive of a zoom lens, 
corresponding to the high-speed zoom drive of the zoom lens concerned, a focal lens is made to follow easily, the 
high-speed drive of it can be carried out, and it can focus speed up [ the ]. 
[0011] 

[Example] Hereafter, based on the example of the lens drive control unit of the camera concerning this invention, it 
explains in detail with reference to a drawing. 

[0012] Drawing 1 is the outline block diagram showing the composition of the lens drive control unit using the rear 
focus lens system concerning one example of this invention. 

[0013] In the equipment configuration shown in this drawing 1 , the focal lens with which 101 extracts the 1st group 
fixed lens, a zoom lens and 103 extract 102, 104 serves as the 3rd group fixed lens, and 105 serves as the both sides 
a focus and a compensator, and 106 are image pck-up elements, such as CCD. 

[0014] Moreover, the actuator for zoom with which 107 drives the aforementioned zoom lens 102 (DC motor), The 
actuator for drawing with which 108 drives the aforementioned drawing 103, and 109 show the actuator for focuses 
which drives the aforementioned focal lens 105. The driver for zoom by which 1 10 supplies drive power to the 
aforementioned actuator 107 for zoom, The driver for drawing by which 1 1 1 supplies drive power to the 
aforementioned actuator 108 for drawing, 1 12 is a driver for focuses which supplies drive power to the 
aforementioned actuator 109 for focuses. The encoder for zoom with which 113 detects the activation point of a zoo 
lens 102, the encoder for drawing which 1 14 extracts and detects the opening of 103, and 1 1 5 are encoders for 
focuses which detect the activation point of the focal lens 105. 

[0015] Furthermore, 116 shows the a picture signal processing circuit same as the above comparator [ as opposed to 
1 17 / the amplifier of the aforementioned image pck-up element 106, and ] / the aforementioned driver 111 for 
drawing in 118/ (drawing difference detector), 1 19 is a microcomputer which controls the whole equipment and the 
wave-selection circuit which 120,121 switches the drive power signal wave type to the aforementioned actuator 107 
for zoom and the actuator 109 for focuses, and is chosen, and 122 are TELE in zoom operation, WIDE, and a transf 
switch that chooses each 

[0016] If drive control of the zoom lens 102 is carried out through the actuator 107 for zoom, it is necessary to make 
the focal lens 105 drive on the locus holding a focus by the driver 1 10 for zoom, in the composition of this example 
mentioned above, since it serves also as the role of a compensator. 

[0017] For this reason, in this example, a microcomputer 1 19 sends a control signal to the wave-selection circuit 12 
according to each mode chosen by the transfer switch 122. This control signal contains a part for the wave-selection 
signal according to the zoom lens drive speed according to each mode. The wave-selection circuit 120 sends the 
driving pulse according to the driving direction and speed of the zoom lens according to this control signal to the 
actuator 107 for zoom through the driver 1 10 for zoom, and drives a zoom lens 102. Moreover, a microcomputer 1 1 
sends the control signal according to the locus which calculated and calculated the focus drive locus of the 
aforementioned focal lens 105 according to the activation point of the zoom lens 102 detected by the encoder 1 13 fo 
zoom to the wave-selection circuit 121 for focuses. This control signal contains a part for the wave-selection signal 
according to each mode chosen by the transfer switch 122. The wave-selection circuit 121 for focuses outputs the 
pulse signal according to the driving direction and speed of a focal lens which have the wave which carries out 
suitable to the actuator 109 for focuses through the driver 1 12 for focuses according to the control signal from a 
microcomputer 1 19, drives the focal lens 105 by this, and enables the drive to the focusing point of the focal lens 10 
by the locus put close to the drive locus of the zoom lens 105 concerned. 



[0018] Thai i§,.wl]en the aforementioned actuator 109 for focuses is a stepping motor, the wave of the input driving 
pulse js switched to a micro step wave (B wave of drawing 2 ), and a square wave (A wave of drawing 2 ) with driv 
speed, and when it is a DC motor, it is made to have switched to the square wave (C of drawing 2 ) to which the pea 
value other than the duty of the square wave inputted was restricted, and the square wave (D of drawing 2 ) which 
raised this peak value in this example. When a deer is carried out and fast mode is chosen by the transfer switch 122 
the wave of the input driving pulse of the actuator 109 for focuses is switched to A of drawing 2 , or D square wave 
raises and has the rotation torque of the actuator 109 for focuses, focus speed is made high, and high-speed zoom is 
performed. In addition, when the actuator 109 for focuses is a DC motor, it may replace with duty control of a drivin 
pulse, and the change of the peak value of a square wave, direct current voltage may be used as drive power of an 
actuator 109, and the height of this direct current voltage is made higher in this case at the time of high-speed zoom 
[0019] Without making large dotage the picture which it is made by this to make it drive tracing of the focal lens 10 
result in Bl point which approached the regular reaching point B as much as possible through the tracing 1 1 in 
aforementioned drawing 4 , thus is picturized as a result, where the amount of dotage is suppressed small as much a 
possible, the focus speed can be carried out early. 

[0020] Next, the example of this example of operation is explained with reference to the flow chart of drawing 3 . In 
addition, this example of operation is the case where high-speed zoom operation is performed only within the time o 
not being in a videotape-recording state. 

[0021] When fast mode is chosen by the transfer switch 122 and the high-speed zoom of a video camera is started in 
Step SI, at Step S2 If it is in the state where check whether it is in a videotape-recording pause state, and videotape 
recording is not performed, while making a zoom lens shift to a high-speed drive in Step S3, now When it is in the 
state where carry out a high-speed drive similarly about a focal lens, and videotape recording is performed, in Step 
S4, both a zoom lens and a focal lens are usually driven at speed, without making it shift to a high-speed zoom state 
[0022] Therefore, in this example of operation, at the time of the videotape recording of a video camera, videotape 
recording can be continued with a low noise state, and driving torque can be enlarged if needed at the time of un- 
recording on videotape, it can be made high-speed zoom, and the image pck-up which avoided large dotage of a 
picture as much as possible can be performed easily. 

[0023] In addition, although the example mentioned above described the example which applied the video camera a 

a camera, this invention is also applicable to the camera for motion picture cameras which used the film. 

[0024] 

[Effect of the Invention] As mentioned above, as explained in full detail according to the example, according to this 
invention, it sets to the lens drive control unit of a camera. Since it has the means which switches the drive power 
signal wave type to the aforementioned actuator for focuses according to a switch of the zoom speed by the operatio 
means for zoom Corresponding to the high-speed zoom drive of a zoom lens, the flattery drive of the focal lens can 
carried out very easily at high speed. It can focus speed up [ the ] according to a zoom drive. This result, The high- 
speed drive to the focusing point of the focal lens by tracing put close to drive tracing of a zoom lens is attained, and 
can do so the outstanding effect that dotage of the image pck-up picture at the time of high-speed zoom etc. can be 
prevented. 



[Translation done.] 



